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IT Convert ing M et t-l e W eather
Dr . Vladimir Bazjanac , Berk eley . CA, can
assis t DOE· ::! users with metric weather tapes .
Sou rce metric weather files ca n be conve rt ed to
unpacked wea ther rapes (Engl ish un its) and
packed in TRY form a t for use with DO["'2 ,
providing that t he origin als have dat a
a rranged in TRY form at. Specia l cha rac te rs
on t he so urce, caused b)' cld-et yle overp rint­
ing, a re lega l and a re p ro perly converted.
Metr ic weather fi les m ust be s ubmitted in
ASCII on diskette or magnet ic tape. If poss i­
bit' , a meteo rolog ical d a ra sheer, with or igina l
2..J.. ho ur observa tions for a randomly select ed
day recorded o n the sheer , sh ould accompany
th e d iskett e or m agne tic tape; t his is need ed
for we ath e r t ape ve rification . f o r more in for­
mat ion phone (415) 548- ·11-1 0.

I

[J Dea th , T a xes , a nd the N T IS!
Ju st like t he inevit able " Death and
Taxes", every year :\TIS raises the price of
DOE-2 docum entation . Please check the
inside bac k COVer of th is newslette r for new
prices.

The good news from :'\TJS is th at new
2.1D ma nua ls are available. P rices and
order numbers for new documentation are
on the inside back cover of th is newsletter.

0- Time T o M ake Trave l Plans
Feb 12-16 - Cont rols: Operations and

M aintenance

P ar t of a T en- C ourse Se ries on Air Condit ion­
ing Desi gn. Sponsor : Unive rsity of Wisconsin.
Contact : En gineeri ng Regis tr atio n, T he
W isconsin Center , ; 02 Langdon SI., Mad ison,
\\·1 53;06. Phone' (608) 262-1299.

March }9-2 1 - Energy T echnology Conference
and Exp osition

.... .. ... .. .. ... ... .. ......... . .... ... . .... .. .. ...... .. ... .. .. ... .... ...... ...
to be held in W as hington , D.C . Spon sor:
Gover nmen t Inst it u tes. C on tact : ETC.
Governmen t Ins t it ut es, 966 Hun gerford Drive
"'2-1 , Rockv ille, ~lD 20S5~ 1 71 ·1.

Phone: (30 1) 25 1-92 .)0.
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DO E-2 .1D B a sic Manual

T he Simul ation Research Group is in t he process of prepa ring a lJasic Mo nuol, which will
cover t he essent ials of preparing st andard DOE-2 input s. The Basic .\/aflual is scheduled
for completion mi d-1990. It will be a st and-a lone piece of documentation directed at the
new user . Availability of th e Manual will be announ ced in th e User Xews; it will be
offe red for sa le t hrough the Xarl onal Technical Informat ion Service.

\ \ 'e are plan nin g to excerpt sections from the Basic .\Ian ual chapter on System Types in
th is issue and in th e next t hree issues of t he User News. For eac h system typ e t he fol­
lowing information will he presented: (1) a short descript ion of t he sys te m; (2) a
schematic diagram of the sys tem . on which we hav e keyed the syst em compone nts to
thei r associated keywords: (3) a suggested min imal input for a t- zone bu ilding; an d el) a
listing of addit iona l capabilit ies for th e sys te m and t he keywords that enable them .

In this issu e we are sta rting with syst em type SZRH. 'Ve pla n to pr esent system types
VAVS . PIU. and fIP in Vol. 11. :Xo. 1 [Spring] ; t yp es P SZ. P~ I Z and P VAV in Vo l. 11,
:\0.2 ;Summer]; and t ypes P TAC, TPFC an d HESYS in Vol. 11 , 1'0. 3 (Fall].

In order to give users a clearer idea of wh at we are proposing for t he Basic .\fa nual.
printed below is an abridged T able of Cont ent s. ' Ve encourage your suggest ions for
additional topics.

TA B L E O F C ON T E N T S

In t rod uct ion
" -hat is OO£~2

wb at does a 00£-2 Run Look Like?
P rogram Documentation
DOE-2 Met hodolcgy
Struct ure of the 0 0 £ -2 Program
Uses for 0 0 £ -2
How Valid is 00E-2

BUILDI;-\G DE S CRIPTIO;\!
LA-" G UAGE (BDL)

BDL Inst ructions
R eferenced Comman ds

an d Ll-nam es
LIKE Keyword
Schedules

LOADS
Int roduction
P reparation of Input
LDL Input Inst ructions

SYS T E MS
Int roduct ion
General Discussion of Sys tems

,

Syst em T ypes (minimal inpu t )
SDL Input Inst ruct ions

PLANT
Int roduct ion
A :'\"ote on Automat ic Sizing
Sugges ted Sequence of

P L\:"T P rogram Input
PDL Input Ins t ruct ions

E CO;-\O:-'lICS
Introducti on
£DL Input Ins t ruct ions

APP E NDIC E S
Input / Out put Example
Additional Capabil it ies of DOE-2
List of B asic comma nds/keywords
DOE-2 Materials Lib rary



Single-Zo ne Fan System w / O p t io na l S u bzone Reheat (SZR H)

The single-zone type fan system (with opt iona l su bzone reh ea t) is ill ustra ted in the
schemat ic below. In its most basic configura tion . t he system provides constan t volume.
forced air heat ing an d cool ing for a sing le zone (pl us su bzo nes) from an ai r-hand ling uni t
contai ning a heat ing coil. a cooling coil. filters (not sho wn) . and a supply fan . Exhaust
fan(s) are opt ional for an y or all zones . The t emp erature of discharge ai r is controlled
fro m a t her mostat th at senses space conditio ns in the cont ro l zone. T his zone is specified
as the first zone ent ered un de r t he keywo rd ZO~'E-NA...\IES. T he sys tem may be small
and loca ted wit hin the space to be cond it ioned . or it may be remote ly located with
dueled air dist ribu tion . It may provide outs ide air vent ilat ion. or me re ly recircula te con­
ditioned air.
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Suggeste d Minimal Input for SZRH with Economizer:

[\PUT SYSTE~IS ..

FAXS,O:'-l =

COOLSETpT =

HEATSETpT ~

SSYSTE~IS SCHEDLLES

SCHEDuLE THRU DEC 31 (WD)

(WEH)

SCHEDULE THRU DEC 31 (\\1)

(WEH)

SCHEDCLE THRU DEC 31 (\ \1)

(WEH)

(1.7)(0)(8,18)(1)
( 19,2~)(0)

( 1.2 ~ )(O) ..

(1,7)(99 )(8,18)(76)
( 19,2~)(99)

(1.2·1)(99) ..

(I. 7)(55)(8,18)(72)
( 19.2~ )(5.5)

(1,2·1)(55) ..

SIZE = · 999 ..
SIZE = · 999 ..
SIZE = · 999 ..

DESIGX-HEAT- T - -.,,-
DESIGX-COOL- T - ; .,
JIEAT- TE~lp-SCll - HE..\ TSETpT CD
COOL- TE~ lp-SCH - COOLSETpT
o.\-CnljpER - I.=) ..0)
SYSTDI-TW E - SZRH
~l\...\:-SL·ppLY-T - ~~offi
~IIX-SLl'pLY-T - " {
:\lGHT-CYCLE-CTRL - CYCLE-OX-FIRST ®
F.\X- SCHEDL'LE = FAXS-OX @
ECO\'O-Ll~IIT- T - 68~
O.\ - CO\'TROL - TDLP 7
ZO:\"E-X.\...\ IES - (OFFICE) ..@
SDl~l\RY - (SS-A.SS-O)

OFFICE ~ ZO:\"E

SYSTE~ IS-REpORT

E:\1) ..

cmlpUTE SYSTE~IS ..
l:"o.l'L:T pLAXT ..

pLAXT-REpORT SU~l\RY = (BEl'S) ..

SH\ \' ~ pL\XT-EQUp~1E:'\T TYf'E = DH\\'-HE r\ TER
H\\'G ~ pL\XT-EQCIP~IEXT nl'E = llW-BOILER
CHR = p L.\XT-EQUp~ I EXT TWE = HER~I-REC- CIlLR

pL.\\'T-pAR.\...\ IETERS BOILER-FL"EL = X.\Tlll.-\L-GAS
HER~I-REC-CO:\1)-T\l'E = .\IR ..

.\ C-SYST = SYSTDI

E:\1) ..

CmlpCTE pLAXT ..



Additional capabilities for SZR H sys tem:

1)

2)

3)

To enable an exhau st fan add the keywords E~l-lAUST-CF~1 = Value ®
(CF\!) and EXHAUST- K\\' = Value (.0001 is typi cal) to the ZO:--E
keyword list.

To ena ble a humidifier which requires heat to eva porate water int o th e @
air add ~ 1I;-;-Jll;~IIDlTY = Value (25% is typ ical) to the SYSTE~! key-
word list.

To enable heat recovery to exchange relief air heat with outs ide air heat
add RECO\ E RY- EFF ~ Value (0.6% is typical) and @
RETL"R:-;- K\\'= Value (.0003 is ty pical) to the SYSTE~! keyword list.

I
I

I) To disable the economizer change the O.\ - CO:"THOL = TE~IP to 0
OA-co:-;mOL = FIXED.

5) To enable reheat roils at subzones add

HEJlEAT-DELT.\ - T = Value (OF)

to the SYSTE\( keyword list.

6) To disable the mechanical cooling year-round, so tha t th e sys te m
o perates as a Heati ng and Ventilatlng Unit . insert a schedu le like this:

COOL-O FF = SCHEDLLE THR U DEC 31 (ALL) ( 1. 2~) (0) ..

and add COOU:-;C-SC HEDLLE - COOL- OFF to the SYSTE~ I kcv­
word list.
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In d ex to the D OE-2 User News

V o lume 1 , No. 1 (Augu st l QSO) t hroug h Vo lume 10, No .4 (W inter l QSQ)

lillY: T he Index lists User S t u'S volumes, issues, and pa ge num bers as follows: Xame of Art icle, in
parenthesis is t he prog ram vers ion tha t was current when art icle a ppeared , then Volu me, Xum ber
(:'\0. LeeSpr ing, :\0. 2= Sum mer , :\0. 3=Fall, Xo. -I = \\" int e- r). and page number.

For exa mple , th e entry "Ad va nced Simula tion (2 .1C)... i :-t,t.S" te lls th e reader th at t he art icle t itl ed
"Advanced Simulation", whi ch ap pea red when DOE-2 .1C was the current version of the program , will
be fou nd in User Se u's Volume i;~umber -I. on pages -I t hrou gh S.

ADVAN C ED SIMULA T ION
Advanced Simulation (2 Ie) t .... -r -s
DOE·? and the Xext Generat ion (? Ie) 6 -I. I· ?
IBPSA (21 C) 82 ,4' ;

BUGS
in 00£-2. 1

About bug~ 1 I,J
BDL I I -1-6 I 2,6
LOADS 11 6
SYSTD 1S 1 I t , 12 ; ·8
PL~'\T 1 1 9- 10,1 2 8
We:n her 1 2 6

In DO£-2 .1A
All bugs 3 4,3-6
8D L 2 I 3-6 :2 2,9-10 2 3 5

3 I 9-10 , 3 1 13, 3 33
LOADS 2 I ,; 23;,3 I 10
5Y5TDlS 218-1 2 2210-11 2 35,

3 1.10-12 3 :25 , 333
PL-\ST 2 1.1:2· 14 2 3,5 3 1.12
ECOX 2:2 11
Weather 2 1,6

in DO E- 2.1B
All bugs 5 4 3-6
8DL4 4 5 5 1 -1
LOADS -I -I 6. ) 1,5
PL-\...'\T -I -1 6 , 5 I 5
SYSTD 1S -I -I 6, 5 I 5
Weat t:.-r -I -1 6 5 1 5

in DO E,.. 2. IC
All bugs 9 3 ,+ 15
BDL ; I 9-33; 9 l.4
E('OX 7 1 9·33
LOADS 7 1 9-.3-3, 7 3 13-1 -1 , 81 6 8-1 ;
PL-\...'\T 7 I 9-33 8 -1 ,6
Reports ; I 9-3.3 8 1 6
SYSTD IS 71 ,9-33 .8 -I -1 ·5 9 I 3-5
WeathH r I 9-33 . 82 3

DAYLIG IITING
Glann g Opurmzatro n Study ('2 1:\.) -3 3 -I · S
Dayllghtmg ~HWNk (2 IC) 6 I 1-2
Sl'PERLlTE ( '2 i c ) 8 21

6

Stemg Dayhght In So Cahf (2 1C). 63 1
Sun~pa('t /Atnum Mod el In 2 ic 5 -I 1-2

DO CUMENTATIO N
BII.!' ic M an u a l Sys tem ty pe: SZRH 10 4,2· ,5
U pd a tes to Do cu men t a ti on

BDL Su mmary I U H4, 1 2,9-12 ; 2 1,1) , .{ 4 3,
6 4 -I, 9 L?-3

Engineers Manual ; 1,;· 8
Helerenee Manual 11 ,11-1-1 2 I rs eo

4 I -I , -1-1 3, 5 1,3, 5 -1 ,7
Sample Run Book 11.11-1-1 , 8 3,5 9 4;2-3
Supp lement 44 ,3; 5 1,3, 6 -1,4
l"SeTS Guide 1 1.11-1-1,:2 1,16

DOE-2 [p ro g re.m- ge n ee e! topics)

Analyze DOE-2 Ou tputs QUlck l)' (2 IC) 102 7-1:2
ASHR.\.E IES Sta nda rd 90 (2 I e ) 6 1,3
Cooling Systems . How to Sue (2 tC] 10 I 2·8
DOE-2 and Resear ch ..t LBL (2 IA ) 3 2,1·8
Energy Eflmen cy In Singapo re (2 18 ) 51.1 -2
Xew Features In 2 IA (2 lA )_ 2 1,1, 22 ,1
X ew f ea t ures In 2 18 (2 18 ) 21,1 , 2-2,1
~ew F eat ures In 2 10 92 ,3-6
I's mg DOE-2 In the Design P rocess (2 IA) 3:U
Discovenng the Unex pected \\'/DOE-2 (2 IC) 7 1,3-6
Sky Simulato r at L8L (2 18 ) 42 ,3

DOE-2 [ p s-og r -e m-epeelfle topics)

At rium Burldmgs How to ~1ode l (2 IC ] ; 3 2-7
Custo m Welght mg F actors (C\\-f)

Autonranc CWF (2 IA ) 222·3
Input GUIdelines (2 I ) I I 15-16
Cauuon an d Error Messages (2 I) 1 2 2-3

DS\TIL, F ile st ru ct ure lor (2 lA ) 3 1,6-8
Econ orme Evaluaucn xt et hcd s (2 1.-\) 3 1,3-5
ECO:\O~Il(,S , E tect rrc Ra te Structure (2 Ie) 5 ·3.1-3
Etectneal Generauon St rate gres (2 IS) -I 2 1· '2
Funct ional Values, Developm ent of (2 IB) 3 -I 1-2
Glazing Opnrmza uo n Study ('2 1.-\) ·3 3 ~- 'j

Gr aphs from 0 0 1:1: 3 ('2 IC' D) 10 3 ,'2- 4
Ice Storage Svst ems, How to ~Iod e l (2 lC) 8 I 2·5
LDSOUT , F lit' st ru ctu re Ior ('2 1:\.) 3 1 6-8
Memc Opuon in 2 j C -1 3 ,1
Ou tp ut Repo rt s (2 IA ) 22 -1 -6



PL-\..\,T , Direct Coolin g In (2 t A) 3 1,2
P o....-ered Induct ion Unns (2 IB) -1 1.2
Repor ts [I'pgraded] In 2 IB -I -1 ,1·2
Schedules. P reparation c,1(2 IB) -I 1,3, -1 2 .-1, 9 3 2-3
Systems . Developments In (2 tC] ,) 3,3--1
SYSTB IS, Slzmg Option in (2 IA) 23 ,3
Stud Wall Ccnetrucuon (2 IA) 23,-1
Sa mpit Run Book Overvie w (2 i c j. 6 '2 ,1
Su nspace /Atrium Model In 2 tc 5 -1 1-'2
VA\': Elevated Su pply Air T em ps (2 1B) -1 32-3
VAV Fan Slzmg (2 IA)2 2,7-g
weat ber , Pr ocessin g Xonsranda rd (2 IC O) 10 3 2-6

DOE-2 .1
A rticles re la te d to Verllion 2 . 1

Custom Wt lght mg F actors
Input Gu idelines I 1,1 >-16
Caution and Error Messages 1 2 2··"3

WRISC I 2.-1

BUG S
About bugs I 1,3
BDL. 1 1,-1 ·6, I 2,6
LOADS I 1,6
SYSTD fS 1 1,7, 1 '2,7,8
PL o\:"T 1 1,9- 10, 1 '2 ,8
weath er 1 2 6

DOCUM EN T A T ION u pd e t es
BDL Summary 1 1,11· 1-1 12,9-12
Reference Manual I I 11·1-\
Sam ple Run Bock I \. 1l ·1-\
l"H'T5 Guid e I I 11 ·1 -1

LOADS
EQnp~IE:"T-h\\' 1 11 9
venficaucn reports I 1.17· 18
passed Ircm SYS to P LT I 1,17
SHADl:"G CO EF I I 17
schedules 1 2 l-I

PLANT
BEPS (report) 1 1,20
minim um input I I ,::!O
HOT - \ \'ATER 1 2,13

SYS TEMS
COOI..r-CO:,\TR OL 12,13
EQl'lP~tE:'\T xw. 1 1,19
~ f1:\' e n t RATI O I I 19
RETl'R:\, Cnl I 2,13
P TAC 1 21 3
SYSTB I- F.-\.'\"S 1:2 13
t hermostat 1 :2 1-1

W EA T HER
Tapt'S I I 17

DOE-2.1A
Article' rela t.e d to Veeelcn 2. IA

Aut om anc Custom Wei ghting F'art c.rs 22 .2-3
CIRA 3 2,2
Direc t Cooling m PLX \ T 3 1 2
DO£'2 vs BL o\ST Ccm panson 33 1·3
DO£'2 n CERL Data lor YAV and Reheat 3 23
DOE·'2 ':':1 a Mrcroccmput er 2 3 1-2
00£·2 and Research at LBL 32 1-&

Economic Evaluation Merhcd s 3 1,3-5
F an SlzmS for \ 'AY Systems 2 2,i- 8
F ile Structure lor LDSOU'T and DS:-'T IL 3 1 &.8
Glazing O pumizauon Study 33,-1-5
Output Report s 22,-1· 6
Xew Feat ur es in 2 IA '2 1,1, 2 '2,1
Smng Opt ion In SYSTDfS '2 3,3
Stud W all Constr uct ion '2 3,-1
Usmg DOE":l in t he Design Precess 3 2.-1

BUGS
All bugs 3 -1 ,3-6
S DL 2 1,3-6; 22 ,9- 10, '2 3,5, 3 1,9-10.

3 1,13; 33,3
LOADS '2 1,7,23,5, 3 1.10
SYSTE~tS 2 1,8-12, '22 IQ.lI , 2 3.5,

3 1,11). 12,3 2.5,333
P L"':-;T 2 1,12-l-I , "2 3,5, 3 1 12
ECO~ 2 2,11
weat her 2 1 6

DOCUMENTA TION updA t e,
SDL Summary 2 1.15
Reference Manual 2 1,16-20
Users Guid e 2 1,16

ECO r-; O~lICS

~)"mooll.lble :2 1,21
I :'\CR E~ I E;-:TAL-..I:-" "EST~IE~TS :2 2,1:3

L O AD S
burldmg shad es .2 3 6
OH\\' heater 2 I 2:2
OHW tem p 2 I 12
hut recovery 2 2 12
~tlLTIPLlER 23,6
symbol table 2 I 21

PLAN T
BEP S [report}. 23 6
cooling towers 2 21 2
equipment combmauons 3 '2.6
symbol t able :2 1 1 1

SYSTEMS
ABORT command '2 I '22
DDS system 3 1 13
resrdent ral ground water heatpump 32 6
$lzlng/bthav ior of sys tems "2 I 22-23
symbol tab It 2 I 21

DOE-2.1B
..\ Hi d e ll rele ted to V er", io n Z, I B

Elt<tn u l Generauon Srrategres -i 2 1·'2
Eleva ted Supply Air Temps \'AY ~ 3 ::>..3
EMrs)' EffJCltn()' m Smgapcre >I 1-2
F uncucnat Values Development of 3 -1 1· 2
~ew Fu t ures In 2 18 '2 I 1, 2 2 1
Powered lnducuon t'nu e -I 1 2
Prepar mg Sch edules -I 1.3 12,-1
Skv Simulator at LBL -1 2,3
Upgraded Reports m 2 18 -I -I 1-2

nues
All buss s -i 3-6
BDL -I -i S. ') 1-1
LOADS -I -I 6 ') 1.5
SYSTDIS -I -i 6 . >1 s



r

PU ,ST ~ -1,6; 5 1..5
W~at h er -1-4 ,5 : 5 1,5

DOCU!\fE~TATIO:-l lJpd a te"

BDL Summat)' 4l.3
Reference M anual -t 1,4, .,\ -1 ,3, 5 13. 5 1 7
Sample Run Book 8:3,5
Supplement -l -1 ,3, 5 1,3

L OADS
da)'hght mg 5 ( 7
hourly a port varia bles -t 1,5

PLAN T
BE rS (light ing) 5 -1 .6
ice storage 5 -t ;

SYS T E?\IS
coo lms , hta.t mg. LOADS to PL"'-'\T -t 1.5
dual syst ems 3 -C.
Ian cod UOll S 5 -1 6
heatm g 'coolm g uni t venulauon -t ::? G
kitchen exh aust -t::! .S
radiant pant'! heanng ' ccohn g -t::? 5
startup con trols 3 -t,7
Hearn radrauon wu h vent -t ::? ')
stea m radra non wit hout vent -t .~ 5

DO E--2.1 C
Ar ti cle s rela ted to Version :!.I C

.\D\ l-::! ';' 2 6-9
Advanced Snn ulauc n ';' -t -t. g
ASHRA.£ JES Sta ndard 90 61 3
Discove nng the Unex perted w DOE·::! ';' 1 3-6
Cooling Syst ems How to SIlt 10 I 2-8
DOE-z an d t he ;\t'xt Gen erauc n 6 -t 1-2
F unct rc nal V alu es, Develo pm en t ct J -t l -Z
Metrrc Optio n m 2 IC 4 3,1
~ 1 ICRO-DOE2 . 7 4,2-3
~hcrocol:lpu t ~r Upd ate 6 1.2
~lod~hng Atri um Burldmgs ';' 32- :-
~ lod~hr:g lee Stor age Svsrems ~ I ~_:;

PC~DOE Overview 7 2 1-3
:'\ ~w E I ~ c Rate Structure, ECO:'\O~ Il CS :; 3 1-3
Sam ple Run Book Ove rview 6 2 1
Seeing Day light in Sout hern Cahtc.rma 6·3 1
Sunspa ce 'Atnurn ~ lode l In 2 IC 5 41 -2
Sys tems Developments In 2 IC 5 3 J. ~
l"smg PC-DOE 7 2 ~ - 5

Yalrdauon of DOE-2 the Collins Burld mg 8 32-4
W eath er Data for 0 0 E-2 7 ~ 9- 14
Weat her Pr ocessor Update i 3 tt-IO
weat her CUht)' Progr am 7 .3 1().12

BDL
schedu les 9 3 2-3

DUGS
All bugs 9 3 ,4-16
BOL -: 1,9-3·3, 9 1 4
ECO:'\" -: I 9- 33
LOADS 7 1,9-.].3 7 3 13- H ~1 6 8 ~ 5
SYSTB IS 7 1,9-33, 8 4 -1- 5 9 13- 5
PL-\:'\"T 71 ,9-33. 84 ,6
Report s 7 I 9-33 , 81 6
Weat her 7 19-33 , S 2,3

s

DOCU~l ENTATION u pd a tes
BDL Su mmary 6 -l,-I
En gineers Manual 7 I 7-8
Suppl ement 6 -l.-l

LOADS
ru n t imes 2 IB vs '2 IC 7 1.2
symbol table fu ll 92 .2
SET-DEFAL"LT , ROOF + E.'i:T- \ \'ALL 8 3.5

SYSTEMS
bypass sys tem 6 1,3
sp rclfYlng occu pan cy 6 ~ '2
BEPS (hourly report var iable) 6 -1 ,2
warmup cycle 83,5
\,,\'T systems 9 I 2

DOE--2 .1D
A rticl es re lll.ted to V e -elc n 2 .10

Xew F eat ures in 2 10 92 ,.3-6
BDL Summa ry 9 -l 2-3
Samp le Run Boo k 9 -l 2-3

E CO NOMICS
I:'\CRD1E:\T_-\L-I;"-YEST~ IE:\TS (2 IA) 22 ,13
;\'ew E leo m al Rate Struct ure (::! IC ) s 3 .1-3
symbol table (2 1.-\) 2 121

LOADS
burldm g shades (2 1.\) 23 6
[Ql"IP~ l [ ;\,T-h"\\' (2 1) 1 1,19
dayhghnng (2 18 ) 5 ~ 7
DHW healer (2 IA) 2 1 22
DHW temp (::! L\) 2 I 12
heat recovery (2 lA) ! 21 2
hourly report var iables- (2 18) 41 ,-5
~ 1 l"LTJPLlER (2 IA) 2 3,6
run t imes ! 1B vs 2 IC 7 I 2
schedules (2 I) 12,1-1
SET-OEFAl1.T. aoor, EXT- WALL{2IC) 8 3,5
SHADI :'\"G COEF (2 I ) I I 17
sym bol table (2 IA) 2 I Zl
svmb ol ta ble full (2 j C } 92, 2
SYSD 1S to PL-\.ST (2 I) I I 17
venficanon reports (2 I ) I I 17-18

MICRO COMPUTER PROGRA,"IS
DOE- 2 R ela t ed

DOE· 2 , ·n a Mn rocomputer (2 IA). 2 3.1-2
Graphs from DOE I: 3 (2 l e .D) 10 3 2-4
~I1CRo-OOEZ (2 IC) -: -I 2-3
PC-DOE Ov erview (2 Ie) -: 2 2-3
QUick Analysrs Cif O utp uts (2 1C O ) 102,7-12
Lsmg PC-DOE P iC) 7 2,4-5

O th c r
_-\D~ 1 - 2 (2 i c ) r 2 6-9
C lR_-\. (2 lA ) 322
~I JuQCc'~ p u te r Update (2 t C} 6 1.2
Sl -PERLITE (2 IC) 82 1
\\'1:'\.1)0,," -20 (2 1(')8 ·U-')
\\ '1:--1)0 ,,"-3 I (2 IC ,D) 10 2 .5-6
PEAR (2 IC ) 8 2 2
WRISe (21 ) 12-1



PLANT
BEPS (report) (2 I). I 1,20
BEPS (report) (2.1A) 2 3,6
BEPS (light ing) (2 lB ) ..5 4,6
cooling t-owen; (2 1.-\)__22,12
Direct Cooling in PLA~"T (2 1A)._3 1)
equipment combinations (2 1:\ ) 32,6
HOT- WATER (2 I ) 1-2,13
ice storage (::! 18 ) ..5 -1, 7
min imum input (::! I ) . 1.1,20
symbol ta ble (2.1A) . '2 1,21

SYSTEMS
AB ORT comm an d (2 lA) _'2 1,22
BEPS (h e-u ri)' report variable) (2 I e ) 6-,1.'2
bypass system (2 .1C) . 61,3
COOL--CO~TROL (2 1)...1 2,13
cooling/ heat ing, LOAD S to P L -\.."\T (2 IS ) -I 1,5
DDS system (2 1A) 3.1,13
dual systems (2 18) .. 3 4.7
EQn p:-'IE:\T KW (2 1) __1 1,19
fan coil units (2 18 ) 5:-1,6
heatmg/ ccol ing uni t vennlanon (2 I S) -l 2,6
kitchen exhaust (2.18) __ .4 2,5
xnx eD t RAT IO (2 1)__1 1.19
P TAC (2.1).. I 2,13
radiant panel heating/ cooling (2.1B) .,-1 2,5
resident ial ground water heat pump ( ~ I .-\) 3 ~,6

RETl1e\' e n l (2 1) 1.2,13
~ i zmg / beha \' i o r of sys te ms (2 IA ) 21 ,::! 2-~3

~petlf)' m g occupa ncy {2 IC) . 6 -1 , ~

s tartup controls (2 18)3 4,;
s team radia tio n , Wit h ven t (2.18) ..4 2,5
steam radia tion, wit hout vent (2 1B). .4 2,5
symbol table (2 L\ ) 2 1,21
SYSTD.1-F.-\.'\S (2 1) ..12.13
SYSTD lS, Sizing Option in (2 IA) .2 3,3
thermostat (2 1) .. l: 2,1.j
VVT systems (2 1C).. 9 1,2
Warmup cycle (2 IC) . 8 3,5

VALIDATION
Vahdanng DO£- 2: Collins Bldg (2 l C) ..8 3 2- -1
DOE·2 vs BL.l,.ST Compar ison (2 l A).. 3 3,1-3
DOE-2 vs CERL Dat a' VAV and Reheat (2 IA) ..3 2.3

WEATHER
Dat a tor DO£-2 (2 1C) ..; 4 ,9- 14
Xonsrandard Weather Data (2 IC,D) . 102 ,~ · 6

P rocessor Update (2 1(') ';' 3 ,8-10
Ta pes (2 1) 1 1,17
Weat her Uutir y Program (2 1C) "7 3 10-12
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• Five-Day Intensive Semina r •

For Beginn in g and Adv a nced DOE-2 Users

• .-\ ser ies of uniq ue , five-d ay hands-on
t rainin g sess ions will be presen ted
Mar ch 19-23 on th e campus of Arizona
Sta te Un iversity in T empe. The classes ,
present ed by E ner gy Si m ulat ion
Speciali st s , lnc., t he Arizona E nergy
Office, and A rizona S tate Univer sity ,
are unique in that there will be separate
sessions fo r begin ning and ad vanced
users , plus a specia l one-d ay overview for
ma na gers. All ins t ruct ion will be given by
expert DOE-2 users with years of specialized
real-world s imula t ion expe r ience.
All sessions will focus o n DOE-2 .JD .

• T rain ing materials ar e includ ed in t he
cost of regist rat ion . Also , avai lable
will be a 10% discou nt o n t he pu rchase
of :\IICRO-DOE2R

. Cost of t he sem ina r
var ies , d epend ing on sessions a t ten ded.
For compl et e informat ion con tac t:

Energ y S im u lat io n Speci a lis ts, Inc .
64 East Bro adway , S u ite 230

T empe, AZ 852 82-13 55

Phone 1- 800-347- 3121
o r

FA-X (60 2) 921-0892

• C a ree r Opportunity .

Engin eer or architec t wa n ted for energy
use s im ulation s using DOE-2. P rojects
are ind ust ria l facilit ies . offices.
schoo ls . Multi dis cipl in ary fi rm with
research (air in fi lt ra t ion, t he rmal
mass ), engineering (HVAC d esign ), and
archi tect u re (res ident ial and hotels ).
Loose s t ru ctu re. growt h opportu nity.

S teven Win t er Associ a t es , Ine. ,
A t tn: Adrian T uluca

No rwalk, C T 06 8 54

Phone (20 3) 852-0110



• • • • D OE-2 DIRECTORY . • • •
P rogram J{ela ted Software and Services

•• V ID EO · ·

DOE- :.2I.."strgl iona;, " ideo and v tanv al
::!Joo~ 1((, '" . t'r .. ·t ~

1\3!" I Gear . Progralll DE:n le!", !ll t nt""
Joint Center for Energy Man agement
L'nlversl tv of Color ado at Boulder
Campus Box 428
Boulder. co 50309-0~~8

·. S O F T W A R E··

DOE- UD for .I fieros (.l l/eRO-DOE2)
Acrosof' t International
974 .) East Hampden A venu e
Denver. CO SO:23 1
Phone: (303) 368-922.;

DOE-UD for .Ifieros {.~ D.\I-DOE2)

AD \ I Associates. lor.
3~99 R amos Circle
Sacramento. C.-\. 90S:2;
P hone: (9 16) 363-5353

•• UT ILIT Y PRO GRA.,\IS ••

Graphs from DOE- '2
Ernie Jessup
-1 977 Canoga A ven ue
Woodland Hills. c.-\ 9 136 ~

P hone: (818) 58~-3 9 9 ;

•• CO;-';SULT Al"TS ••

Mechanical Enoinee rs.
DOE· Z Troininq
Energy Simu lation Speciali sts
Sui te 230
G-l E ast Broadwa v
Temp e. AZ 8.5282
Phone: (60:2) 967-.5278

• • C O NSULT ANTS (Oc nr. ) ••

Consult ing Engineers
Craig Cat tellno
Burns & \lrDonnell Engineers
50.;; E. TuflS .\ "e. -- ~330

Denver. CO S0237
P hone: (30 3) ;~ I - 9292

Computer-Aided .\Iechauical Enqineerinq
.\Ii ke Roberts
Rob erts Engineerin g Co .
11 g.t6 P ennsy lvani a
Ka nsas City . .\10 6·1I ~;

Phon e: (8 16) 9 ~~-8 1 ~ 1

Large Facility .Hodding
George F . Marton. P .E .
1129 Keith Avenue
Berkeley. CA 9~ ;OS

Phone: (·11 .;) 8~ 1 -5053

Master Class es, T utorials , Cons ult inq
Bruce Bird sall
" In Support of Energy Soft ware

..
166 Caldecot t Lane. Suit e 11 3
Oakla nd . CA 9·1618
Phone: (·11 ;) 8·11 -20.;0

Cla sses anti ('011 5UII ;'19

Richard Kuo
Knowledge Labo ratory
362 Ripley Court
Xapervl lle. Il. 6056.')

Phone: (3 12) ~ 1 6-1 696

Consultinq and T roininq
Jeff Hirsch
2138 .\ lorongo
Cam arillo. CA 930 10
Phone: (SO.:;) ·182· .=)·=) 1.5

1 0



• • • • DOE-2 P ROGRfuVl DOCUMENTATION • • • •
N ational T echn ica l Informa t ion Service, 528.5 P ort Roya l Road , Sprin gfield , VA 22121

Shipments Shipments
NT IS \ Vithin Outside

Order No. T he U.S. The U.S .

I J2.1C sou rce code" DE-83().-j8782 $2..190.00 $~ ,9SO .00

[ 1Complet e 2.1D Doc ument at ion PB-8,j 2·11~~ 9 319.00 63.1 00
[i ncludes PB.90H307~ )

[ ] 2.1D Update P ackage PB-901 · 1 307~ 1I 2.50 22.,}.OO

[ ] Engineers ~ lan u a l l 2 .1A ) DE-S30-0t5, 5 -15.00 90.00
[not includ ed wit h PB·S5:?- 114-19]

To O rd er b y Sepa rate T itles:

I . D' DE-S 9Q- 17726 23.00I IlDL Summa ry ~2 . 1 j ~ 6 00

I J Use rs G uide (2.1A] LBL-S6S9. Re\' .2. 53.00 106.00
I J Sam ple Ru n Boo k '2.10] DE-S9(}') 772 7 53.00 106.00
I 1Reference Manual ;2.1:\) LBL-870B, Rev.2 109.00 218.00

I I DOE-2 Sup plement [2.101 DE-89Q-1772 8 ss.ss 11[90

• 2.I C and 2.ID So urce Cod e may be also be ordered from t he Xation al E nergy Soft wa re
Cent er in Argonne, lL. P ho ne Ms. Ja n Cart er at (;08) 9i 2· i :2·50 for detai ls.

For phone orders u sing Visa o r M a st er-c ard (; 0 3 ) 48 7- 4 650 -or- FAX (703) 32 1-8547
Overn ight Express - 2-I-hr in-house processing - :;:22 surcharge pe r title
F irst Class M ail - 24- hr in-house processing - $1:2 s urch a rge pe r ti t le

• • \Veather Tapes - • • • User News - •
T o order T .\fY o r TR r tapes:

To be pu t on the newsletter distributi on
X a tl o n a l C limat ic D ata C en t er
F edera l B uil d i ng

list, to submit articles, corrections or

As hevil le . Xc rt h C a ro lin a 28801
updates to documentatio n, or for DO£ -2

P ho ne: (704) 259·0 682
program qvee tione, please call or write :

To order C TZ tapes: Kat hy E llingt on

California Ener gy Commissio n
Simula tion Research Group

A t tn : Bruce Maeda. ~tS-25
Bldg. 90, Room 3H 7

151 6·9th St reet
Lawrence Berk eley La bo ra to ry

Sacrame n to . C.-\. g5S H -55 12
Ber keley , C A 94; :20

P ho ne: ( ~O~) 636·8~00
Phon e: (·11 .5 ) ~ 8 6· ,j 71 1

T o order 11' }"E C tapes:
F:\..X: (.(15) 4S6·,51;:2

ASHRAE
elect ronic mail: k athy~gundog@ lb l.gov

1791 Tullio Circle " .E.
A tl a nt a. G.\ 30329
Pho ne: ( ~ O~ ) 636· 8 ~OO

1 1
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* • • .o . 0 I S C L A I ~l E R .o .. . .. .

T his docume nt was prep ared as an account of work spo nsored by t he lIS Government .
Xeit her th e US Government nor any agen cy thereof , nor t he Regents of t he Univ of Cal i­
Corn ia, nor an)' of th eir employees , ma kes any wa rranty , exp ress o r imp lied , o r ass u mes
any legal liabilit y or responsibility for th e accu racy , completeness, o r usefulness of any
informa tion , apparatus. prod uct , o r process disclosed. or represen ts t hat its use would
not infr inge private ly owned rights. References herein 10 a ny specific commercial pro-­
d ucts , process , or service by its trad e nam e, t rademar k , manufact ur er , or ot herwise, does
not necessa rily constitu te or imply its endorsemen t , recommend ation , or Ia voring by th e
LOS Covem ment o r an y agency the reof, or th e Regents of th e Univ of California . The
views an d o pinio ns of au t hors exp ressed herein do not necessarily st a te or refl ect those of
th e L'S Government or any agency thereof. o r t he Regents of th e Univ of Californ ia, and
shall not be used for advert ising or product endorsemen t purposes .

' ''-..-

T he DOE-2 L" SER :'\"£\\"5
c 0 Xa ticna l Energy Sof tware Cente r
Argonne Xation al Laborat ory
9700 S. C ass :\ venu e
Argonne. IL 60-139
r.s .x .

3.50 '1-90 Th is wor k was supported by the Assis t ant Secret ary. Con serva tion and Renewable
Energy . Office of Build ings an d Community Systems , Build ing Syst ems Division , Lnii ed Sta tes
Department of Energy: Contract DE-:\C03-76S FOOO9S. Lawrence Berk eley Labo rat ory IS an
equal opportu ni ty em ployer .
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